Positional isomerization of a non-cleavable combi-molecule dramatically altered tumor cell response profile.
To potentiate the quinazoline-based inhibitor of the epidermal growth factor receptor (EGFR), a chloroethyl alkylating moiety was appended to its 6-position. This led to molecules with extremely strong EGFR inhibitory potency and anomalously strong DNA-damaging potential. To assess the role of the chloroethyl group on potency, we designed a molecule in which it is shifted to the 7-position where it would be less reactive and away from the cys773 of the EGFR ATP site. The results showed that (i) ZR2009 was 10-fold less potent than its positional isomer ZR2003 in EGFR tyrosine kinase inhibition, (ii) it consistently exhibited significantly weaker antiproliferative potency than ZR2003, (iii) in reversibility assays, while ZR2003 induced sustained inhibition of EGFR phosphorylation, ZR2009 inhibitory activity was partially reversed, and (iv) likewise, ZR2009 significantly lost its activity in short exposure growth inhibitory assays and induced lower levels of DNA damage than ZR2003. Molecular modeling suggested that while the chloroethylamino group in ZR2003 was at 3.5 Å away from Cys773, that of ZR2009 was at 6.3 Å. The results in toto suggest that, while the chloroethyl is a strong alkylating group, its appendage to the 6-position is optimal for DNA damage, sustained EGFR, and growth inhibition.